Molecular phylogenetic relationships of moles, shrew moles, and desmans from the new and old worlds.
A Rich variety of anatomical and physiological specializations has enabled members of the family Talpidae (moles, shrew moles, and desmans) to exploit a diverse range of habitats: terrestrial, semi-aquatic, aquatic/fossorial, semi-fossorial, and fossorial. While numerous morphological and biochemical studies pertaining to the origin and radiation of the Talpidae have been completed, phylogenetic hypotheses remain controversial. To address this shortcoming we sequenced the mitochondrial DNA cytochrome b gene (1140bp) from 29 individuals spanning 12 talpid species. Phylogenetic trees incorporating 12 New and Old World genera (18 species; all 3 extant subfamilies) were then constructed using NJ, MP, ML, and NJ-ML (NJ with ML parameters) methods. Our results provide molecular support for a mononphyletic Talpidae, and suggest that the 12 genera are clustered into seven major clades; (1) Asiatic shrew-like moles (Uropsilus), (2) North American aquatic/fossorial moles (Condylura), (3) North American fossorial moles (Parascalops, Scalopus, and Scapanus), (4) North American semi-fossorial shrew moles (Neurotrichus), (5) Japanese semi-fossorial shrew moles (Dymecodon and Urotrichus), (6) European semi-aquatic desmans (Desmana), and (7) Eurasian fossorial moles (Euroscaptor, Mogera, and Talpa). None of these groupings comprised mole species from both continents. In fact, North American moles and shrew moles do not appear to have specific affinities with Asian moles and shrew moles, respectively. Although low bootstrap support was generally found for evolutionary nodes uniting the major talpid clades, all gene trees constructed identified fossorial North American and Eurasian mole lineages as nonmonophyletic groups, suggesting subterranean specializations arose independently at least twice during the evolution of the Talpidae. Additionally, our data set provides molecular support for a basal divergence and long independent history of Uropsilus from the main talpid line, and refutes the traditional taxonomic status and secondarily basal phylogenetic placement of the subfamily Desmaninae within the Talpidae.